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The American Species of Limnorchis and Piperia, north of Mexico 

By Per Axel Rydberg 

In revising the manuscript of the Orchidaceae for Dr. Brit- 
ton's Manual of the Flora of the Northern States and at the same 
time that of my Catalogue of the Flora of Montana and the Yel- 
lowstone Park,* I came to the conclusion that the genus Habe- 
naria as treated in America was an altogether too diversified 
genus and contained species of very distant relationship. In 
Europe, as a rule, several genera are admitted. Prof. E. Pfltzer, 
who prepared the Orchidaceae for Engler and Prantl's Die natiir- 
lichen Pflanzenfamilien, places the North American Habenariae in 
the following genera : Coeloglossum, Gymnadenia, Platanthera, 
Perularia and Habenaria. Kraenzlin in his Orchidaccarum Gen- 
era et Species, admits Habenaria, Gymnadenia and Platanthera. 
Both these authors place Habenaria in a separate subtribe from 
the rest. The true Habenariae are represented in North America 
by only a few species in the Gulf States, West Indies, Mexico and 
Central America. They are characterized by the long filiform 
appendages of the stigmas, anthers and petals. Platanthera as 
understood by Pfltzer is still a very complex genus and had he 
known the American forms as well as those represented in Europe, 
he undoubtedly would have restored Raflnesque's Blepharigiottis for 
our fringed orchids and established a few more genera. During 
last July I stayed a few days in London and met Mr. Rolfe, the 
authority on orchids at Kew. He expressed the opinion that 
Habenaria must be split up, not only so that Gvmuadenia and 
Platanthera should be taken out, but that all three genera should 
be subdivided. In one instance he went farther than I had dared, 
viz., expressing the opinion that Orchis rotundifolia perhaps should 
be removed from Orel lis. 

When doing my work referred to above, I came to the conclu- 
sion, that if Coeloglossnm and Perularia should be admitted, certain 
other groups represented wholly by American species must be 

*Mem. N. Y. Bot. Garden, Vol. I. 
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taken out of Platanthera and Gymnadenia. I therefore described 
in my Catalogue of the Flora of Montana the new genera Lysiclla 
and Limnorchis and in Dr. Britton's Manual Gymnadeniopsis* In 
the latter I also reestablished Blephariglottis Raf. In the Bulletin 
of the Torrey Botanical Club,t I added another genus, Piperia. 
Of these, no species belonging to Gymnadeniopsis, Bephariglottis 
or Piperia are mentioned by Pfitzer, which shows that he was not 
well acquainted with these plants. 

This revision is based on the material found at the New York 
Botanical Garden together with a few specimens cited from the 
Canby Herbarium. A few of the Habenariac, described from 
Mexico and Central America may belong to Limnorchis or Piperia. 
I have not seen, however, any species from there referable to either 
genus, but as several are unknown to me I have limited my work 
to the North American species growing north of Mexico. One of 
the Siberian specimens in the Columbia University herbarium is 
evidently a Limnorchis, but as it is wrongly named and rather 
scrappy, I have left it without consideration. 

The illustrations are drawn by the writer and represent two 
views of each species on a scale twice the natural size. 

LIMNORCHIS Rydb. Mem. N. Y. Bot. Gard. i: 104. 1900 

Leafy-stemmed plants with elongated fusiform root-like tubers 
and fleshy-fibrous roots : flowers whitish or greenish or tinged with 
purple ; upper sepal ovate to almost orbicular, erect, 3-7-nerved 
but usually 5 -nerved ; lateral sepals from linear to ovate-lanceolate, 
free from the lip, 3-nerved, seldom 4— 5 -nerved, spreading or often 
somewhat reflexed ; upper petals erect, usually slightly shorter 
than the upper sepal, from narrowly to broadly lanceolate, 3-nerved, 
oblique at the base and semi-cordate, that is cordate on the lower 
side ; lip entire, usually indistinctly nerved, flat or slightly con- 
cave, reflexed, free, not clawed, from linear to rhombic-lanceolate, 
obtuse ; column short and thick ; anther-cells parallel, opening 
in front ; stigma broadly triangular ; ovary sessile, in fruit . elon- 
gated ellipsoid. 

The mode of propagation in many orchids is very peculiar. 
Near the base of the stem is produced a short offset, tuber-, corm- 
or root-like in appearance, usually fleshy. In the upper portion 

-::- Wrongly printed as Gymnandeniopsis. 
-\ 28 : 269. 1901. 
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is a hidden bud, from which the stem of the following year will 
spring, the lower portion is often root-like, elongated, sometimes 
cleft and functions more or less as a root. What this offset should 
be called I do not know. It has been called both tuber and corm. 
The latter name is not applicable from the way in which it arises. 
This would indicate the name tuber, for it is really formed at the 
end of a short subterranean branch, but it has only one bud and 
this is directed towards the place from which the offset sprang. 
The distal end, which in common tubers usually bears most of the 
buds, is here often root-like. This is especially the case in Liin- 
norchis, and here the offsets are usually taken for roots. It may 
be that the larger portion thereof really is a fleshy primary root 
(if the term primary root can be applied to an offset). The secon- 
dary roots are developed the next year at its top from the base of 
the bud. 

The first species of Limnorchis was described as Orchis hyper- 
borca Linn." The description was drawn from a specimen from 
Iceland collected by Konig. About the same time a plant also 
collected by Konig (and probably the same as the type of 0. hy- 
perbored) was figured in Flora Danica without a binominal name. 
The description accompanying this is a little faulty because it 
does not agree with the plate nor with any plant known. This 
description was copied by Retzius f and he gave it the name 
Orchis Koeiiigii. OrcJds Jiyperborea L. is fairly common on Iceland 
and Greenland but rare on the American continent. Another 
plant closely related to it but larger and with shorter and more 
clavate spur has been confounded with it. In preparing the re- 
vision of Dr. Britton's manual I had not distinguished the two and 
the description of the spur refers principally to the larger plant. 
At my visit to the Botanical Garden at Copenhagen last sum- 
mer, I first saw good material from Greenland and Iceland, and 
then I noticed the difference between the two plants. The larger 
plant has been named Platanthera hyperb ore a /? major Lange \ and 
Platanthera Kocnigii Lindl ; § but it is evidently not Orchis 
Koeiiigii Retz. 

* Linn. Mant. 121. 1767. 
f Fl. Scand. I: 168. 1779. 
IjlConsp. Fl. Groenl. 118. 1880. 
£Gen. et Sp. Orchid. PL 286. 1835. 
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In Habenaria hyperborea R. Br. or Platanthera hyperborea 
Lindl. there have been included several other forms, as for instance 
Orchis Huroncnsis Nutt.* {Platanthera Huronensis Lindl. /. c. 288), 
O. dolichorliiza Fisch.f and Habenaria borealis ft viridiflora Cham.t 
All three, I think, are good species and they were so regarded by 
Lindley. The first is common in the northeastern America. In 
Britton's manual it appeared under the name Limnorchis Huronensis 
(Nutt.) Rydberg. § I also described another species of the same 
group as L. media. That there were at least three distinct forms 
of the L. hyperborea group in the northeastern United States, I have 
not been the only one to notice, for Professor Peck || recognized 
three growing in the same meadow. I did not see his report be- 
fore the page proofs of the manual had already gone to the printer,, 
but had come to the same conclusion independently. As the L. 
hyperborea of my treatment there contains in my opinion now two 
species, as I have stated before, the number of the group in the 
northeastern United States becomes four, and, together with three 
species of the L. dilatata group, our eastern species become seven. 

Habenaria borealis ft viridiflora Cham, is common throughout 
the Rocky Mountain region, the Columbia valley and the northern 
part of the Pacific coast. It is without doubt closer related to the 
true L. hypoborea than any of the other species and differs mainly 
in the light green flowers and the short clavate spur. 

Orchis dolichorliiza {Platanthera Koenigii ft dolichorliiza Lindl. 
/. c. 287), I have not seen, but from the description it must be 
distinct from either. This was from the island of Unalaska. 

The second in order of the North American species of Limnor- 
chis described was published under the name Orchis dilatata PurshlT 
{Limnorchis dilatata Rydb.**). It is a common plant of the north- 
eastern part of this country. Most of the specimens so named from 
the Rockies and the west coast belong to Habenaria bore alls Cham. \\ 

-Gen. N. Am. PI. 2 : 189. 1818. 

fLind. 1. c. 287, as a synonym. 

J Linnaea 3 : 28. 1828. 

g Britt. Man. Fl. Northern States and Can. 294. 1901. 

|| See Peck, Regent's Rep. 50 : 126. 1897. 

TI" FI. Am. Sept. 588. 1814. 

** Britton, Man. Fl. N. St. 294. 1901. 

ff Linnaea 3 : 28. 182S. 
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{Limn orchis dilatatiformis Rydb.*). This differs from L. dilatata 
mainly in the shorter, more clavate spur, the dull or greenish white 
flowers and the usually smaller size. It approaches much the 
form referred to above under L. hyperborea viz. Habenaria bore alls 
/3 viridiflora Cham., and in fact connects the L. hyperborea and the 
L. dilatata groups. The other specimens from the West labeled 
Habenaria dilatata belong to L. leucostachys and a few of the new 
species described below. No specimen of L. dilatata has been 
seen from any place west of Minnesota. 

Lindley in his Genera and Species of Orchideous Plants de- 
scribed the following species which fall within the limits of Lint- 
norchis : Plat anther a convallariaefolia, P. leucostachys , P. gracilis, P. 
stricta and P. gramine a. While staying at Kew in July this year, 
I had the privilege of seeing Lindley's herbarium as well as Doug- 
las' plant preserved at Kew, which has enabled me to verify my 
determinations. 

P. convallariaefolia was described from specimens collected in 
Kamtchatka by Fischer. It is a species resembling a slender L. 
dilatata, but the lip is linear, not at all dilated at the base, the 
spur is filiform and about the length of the lip and the lower leaves 
are oblanceolate and obtuse. In the Torrey herbarium there is a 
specimen communicated by Lindley. This is evidently a cotype 
of that in Lindley's own collection for the two are as like as they 
can be. In Torrey's herbarium there is also another specimen, 
collected on Unalaska, which I also refer here. 

P. leucostachys was described from a specimen collected by 
Douglas. This is in the herbarium of the Kew Gardens. In 
this specimen the spur is slender, filiform, not at all thickened and 
not very obtuse at the apex. There is a form also common in 
the Columbia valley with the same habit but with the larger spur 
much more clavate and very obtuse at the apex. If this should 
be regarded as a form of L. leucostachys or as a distinct species is 
a question of which opinions may differ, but it is, however, im- 
portant to know what the original P. leucostachys was. 

P. gracilis is a slender plant with the white flowers of Z. dila- 
tata, but the lip is linear and the spur decidedly clavate. In 
reality it is nearest related to P. convallariaefolia, from which it dif- 

*Mem. N. Y. Bot. Gar. i : 105. 1900. 



610 Rydberg : The American Species of 

fers mainly in the spur. It is not at all the plant that has gone 
under the name Habe nana gracilis in the United States. This is 
the following species, belonging to another group of the genus. 
P. gracilis is confined to Alaska and subarctic America. 

P. stricta is the tall species, with greenish or purplish flowers, 
linear lip and short saccate spur, that Watson and others have 
called Habenaria gracilis. This is common in the Columbia 
region and the valleys of the Rockies as far south as Colorado. 

P. graminea resembles P. gracilis in habit, but the leaves are 
narrower and the lip dilated at the base, the spur is longer and 
more clavate. Its home is Alaska. It was first collected by 
Menzies, and later by Miss Cooley and by Gorman. A single 
specimen from the lower St. Lawrence region evidently is to be 
referred here also. 

Hooker's Flora Boreali- Americana contains the same species 
as Lindley's Genera. 

Watson, in the Botany of California, has in his second section 
of Habenaria, which section would correspond to Limnorchis, the 
following species : H. leucostacliys (Lindl.) S. Wats., H. sparsiflora 
S. Wats., H. pcdicellata S. Wats., H. hyperborea R. Br., H. Coperi 
S. Wats., and H. gracilis S. Wats. 

In H. leucostacliys, he includes H. Thurberi A. Gray,* but the 
flowers of this species are greener, the dilated portion of the lip 
oval instead of rhombic and the spur longer. Watson states the 
characters of Gray's H. Thurberi were mostly drawn from the vari- 
ety mentioned (/. e., the same as H. sparsiflora), a statement which 
is not correct. 

H. sparsiflora Wats, is a good species, which, together with H. 
brcvifolia Greene t and two more species, constitute a distinct 
group, perhaps a subgenus, distinguished by the very broad and 
thin connective. 

H. 'pcdicellata Wats. /. c. I have not seen, but from the descrip- 
tion it cannot belong to Limnorchis. 

H. hyperborea of the Botany of California is the same as H. 
bore alls ft viridiflora Cham, and not 0. hyperborea L. 

* Proc. Am. Acad. 7 : 389. 1868. 
f Proc. Am. Acad. 12 : 276. 1876. 
JBot Gaz. 7 : 218. 1881. 
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H. Cooperi Wats. /. c. is not a Limuorchis, but a Piperia. 

H. gracilis Wats, is not the same as PI at anther a gracilis Lind- 
ley, but P. stricta of the same author. 

Kraenzlin's treatment in his Orchidacearuni Genera et Species 
is altogether unsatisfactory. He admits only two species, Platan- 
thera gracilis and P. hyperborea, the latter with several varieties. 

His P. gracilis is, however, not P. gracilis Lindley but Habe- 
naria gracilis Wats. {P. stricta Lindl.). 

Under P. hyperborea a var. geninna he cites naturally also 
Habenaria borealis /9 viridiflora Cham, as a synonym, but he has 
printed viridis instead of viridiflora. I take this, however, as a 
distinct species. 

P. conv all aria efolia he has reduced to a variety, P. hyperborea 
ft var. convallariaefolia. In the same manner, he calls H. dilatata, 
y var. dilatata Lindl. (I do not think that Lindley ever made it a 
variety ; Kraenzlin is very loose in citing authorities.) Under this 
variety he has as synonyms among others : Platanthera Hnronensis 
Lindl., Habenaria pedicellata S. Wats., H. Cooperi S. Wats., P. 
gramme a and P. borealis Reichenb. Of these the last named is the 
only one, that can be referred here with any reason, for that, which 
is the same as Habenaria borealis Cham., belongs to the dilatata 
group, while P. Hnronensis belongs to the hyperborea group and H. 
pedicellata and H. Cooperi belong to distinct genera. 

Under his o var. leucostachys he has as synonyms besides P % 
leucostachys Lindl., also Habenaria brevifolia Greene, P. Ghies- 
brechtiana Rich. & Gal., P. sparsiflora S. Wats., P. Thurberiv. Grayi 
S. Wats, and H . flagellar is S. Wats. Of these Habenaria brevifolia 
Greene and H. sparsiflora S. Wats, can under no conditions be 
referred to //. leucostachys on account of their broad connective. 
The habit of H. brevifolia alone should throw it out ; there is 
scarcely a more distinct species in the whole family. As far as 
H. sparsiflora S. Wats, is concerned, it would have been more rea- 
sonable to refer that species to his H. gracilis, i. e., H stricta Lindl.; 
the habit and lip in the two are the same and the flowers have some 
resemblance. The main difference is in the spur and the connective. 
It is also to be noticed that Watson never published any Platan- 
thera sparsiflora but a Habenaria sparsiflora, nor any var. Grayi of 
either Platanthera or Habenaria Thurberi. In the citation of the 
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place of publication of P. Ghiesbrechtiana Rich, et Gal., he has Ann. 
Sc. Nat. (1845) I. 30, when it should have been III. 3: 30. 
Habenaria flagellaris S. Wats, has never been published. 

A work with such numerous and glaring mistakes reflects little 
credit to the author, and how can it be trusted ? He has given the 
following remarks under his Platanthera liyperborca : " Es is ein 
ganzlisch fruchtloses Bemuhen, die unzahligen Formen dieser weit- 
verbeiteten Art u nter Diagnosen von besonderen Species zu fix- 
ieren. Je tiefer man in die Formenreihe eindringt, desto mehr 
verschwimmen die bei der Betrachtung einzelner fur constant gehal- 
tenen Merkmale. Durch die Liberalitat amerikanischer Institute 
und Botaniker verfiigen die europaischen Sammlungen fiber ein 
reiches Material, welches die kritische Beurteilung sehr wohl ermog- 
licht. Alle bisher beschriebenen 'Arten' stellen ihre Berechti- 
gung auf rein habituelle Merkmale, was bei Orchideen stricte zu 
verwerfen ist." 

It is evident that notwithstanding the statement given above the 
author has not tried very hard to bring the different forms under dis- 
tinct diagnoses and he has not penetrated very deep into the series 
of forms when he did not find the broad thin connective of Habc- 
naria sparsiflora and H. brcviflora ; perhaps he had seen neither. 
It is strange if the herbaria of continental Europe should be rich 
in North American orchids when our own are far from rich and 
the representation at Kew is very meager. And still if the author 
had examined the American material when at Kew, he would have 
been able to correct some of his mistakes. None of the species 
so far as I know have been merely based on characters in habit, 
for in all, the spur, the lip, and the stamen have been described 
more or less completely, and these are the only organs that give 
any reliable characters. The habit is mostly the same in all and 
can be used as a diagnostic character only in a few cases. 

In discussing H. brevifolia Greene, the author remarks : " Der 
Samler und Autor der Pflanze vergleicht sie mit Platanthera oder 
nach seiner Schreibart Habenaria sparsiflora Wats. Der Vergleich 
is nicht gliicklisch, denn PL sparsiflora ist eine noch dazu wenig 
charakteristische Form von hyperborean Prof. Greene's comparison 
of H. brevifolia with H. sparsiflora was the only logical one, for the 
latter w T as the only known species with the flower-structure of H m 
brevifolia, although this has much larger flowers. 
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Synopsis of Species 

Lip more or less lanceolate, i. e., somewhat dilated near the base. 
Flowers greenish or purplish. 

Spur not twice as long as the lip. (Hyperboreae. ) 

Spur decidedly clavate, thickened and obtuse at the apex, shorter than 
the lip. 
Petals purplish ; spur only one half to two thirds the length of the 
lip, very saccate. 
Lip linear or nearly so, 5-7 mm. long ; ovary slightly curved ; 

spike usually elongated. 1. L. st?'icta. 

Lip lanceolate, fleshy, 4-5 mm. long ; ovary strongly curved ; 
spike usually short. 2. L. purpurascens. 

Petals greenish ; spur almost equalling the lip. 

Petals ovate, three fourths as long as the upper sepal ; spur very 

saccate. 3. I.. bracJiypetala. 

Petals lanceolate, only slightly shorter than the upper sepal ; 
spur less saccate. 
Lips less than 5 mm. long, lanceolate. 

4. L. viridiflora. 
Lip over 5 mm. long, ovate-lanceolate. 

5. L. major. 

Spur slender, scarcely thickened at all towards the apex, often acutish, 
equalling or slightly exceeding the lip. 
Plant tall and stout ; flowers comparatively large ; sepals 4-6 mm. 

long. 6. L. media. 

Plant slender ; flowers small ; sepals 2.5-4 mm. long. 
Flowers almost erect in a rather lax spike. 

7. L. Hiironenhis. 
Flowers lateral in a dense spike. 8. L. hyperborea. 

Spur about twice as long as the lip. ( Behringianae. ) 9. L. Behringiana. 
Flowers white or nearly so. 

Spur about equalling or only slightly exceeding the lip. (DlLATATAE. ) 
Spur usually shorter than the lip and clavate. 10. L. borealis. 
Spur equalling or slightly exceeding the lip, slightly or not at all clavate. 
Plant over 3 dm. high. 

Bracts all longer than the flowers, the lower three times as long ; 
lips about I cm. long, the dilated part oval. 

11. L. folios a. 

Upper bracts shorter than the flowers, the lower at most twice as 

long ; lips 5-7 mm. long, decidedly rhombic at the base. 

Petals broadly lanceolate ; flowers inodorous or nearly so. 

12. L. dilatata. 
Petals narrowly linear-lanceolate ; flower very fragrant. 

13. L . fragra ns. 
Plant less than 3 dm. high ; petals narrowly linear-lanceolate. 

14. L. leptoceratitis. 
Spur from yl to % longer than the lip. (Leucostachyae. ) 

Spur filiform, mostly acutish. 

Plant 3 dm. or less high ; spur 7-8 mm. long ; lip 5-6 mm. 

14. L. leptoceratitis. 



614 Rydberg : The American Species of 

Plant 5-8 dm. high ; spur 10-14 mm. long ; lip 7-9 mm. 

Dilated portion <i the lip oval ; spur almost 7/ longer than the 

lip. 15. Z. Thiwberi. 

Dilated portion of the lip decidedly rhombic ; spur scarcely )/ z 
longer than the lip. 16. Z. leucostachys. 

Spur clavate at the apex. 

Leaves lanceolate or oblanceolate ; stem tall and stout ; lip decid- 
edly rhombic at the base. 16. Z. leucostachys robusta. 
Leaves narrowly linear ; stem slender ; lip not rhombic at the base, 

17. Z. graminifolia. 
Lip linear, i. e., not at all dilated at the base. 
Spur usually shorter than the lip. 

Flowers purplish or greenish ; spur very short and decidedly saccate, 

I. Z. strict a. 
Flowers white ; spur almost equalling the lip. (Convallariaefoliae. ) 
Spur clavate. 18. Z. gracilis. 

Spur filiform. 19. Z. convallariarfolia. 

Spur much exceeding the lip ; flowers greenish or purplish. 

Connective narrow ; spur almost twice as long as the lip. (A rizon 

icae. ) 20. Z. Arizonica. 

Connective broad. 

Leaves elongated, lanceolate or linear; spur 8-10 mm. long. 
(Sparsiflorae.) 
Spike comparatively dense. 21. L. ensi folia. 

Spike very lax. 

Lip about 6 mm. long; spur about 8 mm., somewhat 

clavate. 22. Z. laxijlora. 

Lip about 8 mm. long; spur over 10 mm., filiform. 

23. Z. spar si flora. 
Leaves very short, ovate ; spur almost 1.5 cm. long. (Brevi- 
FOLIAE.) 24. Z. brevifolia. 

§Hyperboreae : Usually small or middle sized species, spike 
usually dense, except in the first species ; flowers small, greenish 
or tinged with purple, especially the petals ; spur less than twice 
as long as the lip ; lip except in L. stricta lanceolate, i. i\, some- 
what dilated at the base but not at all rhombic ; connective nar- 
row and anther-sacs close together. 

1. Limnorchis stricta (Lindl.) Rydb. Mem. N. Y. Bot. 

Garden 1 : 105. 1900 
Plataiitliera stricta Lindl. Gen. & Sp. Orchid. PL 288. 1835-9 ; 
Habenaria gracilis Wats. Proc. Am. Acad. 11 : 277. 1876 ; Habe- 
naria hyperborea Rothrock, Wheeler's Rep. 4 : 265. 1878 ; Habe- 
naria sac cata Greene, Erythea, 3:49. 1895 ; Habenaria stricta 
Ryd. Bull. Torr. Club, 24: 189. 1897; Platantliera gracilis 
Kraenzlin, Orch. Gen. et Spec. 1 : 639. 1899. Not Lindl. 
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Tall and strict 3-10 dm. high: tubers fusiform, .5-1 cm. in 
diameter: lower leaves oblanceolate, obtuse, 5-12 cm. long, 15—25 
mm. wide : the upper lanceolate, acute : 
spike usually very long, 1-3 dm., and 
lax : bracts linear-lanceolate, the lower 
much longer than the flowers, often 3-4 
cm. long: flowers 12-14 mm. long: 
sepals green, rather thin ; the upper 
ovate, erect, 4-5 mm. long ; the lateral 
ones lanceolate, obtuse, 5-6 mm. long : 
petals purplish, lanceolate, acute ; lip 
linear, obtuse, 5-7 mm. long, thick, 
purple ; spur one-half to two-thirds as long as the lip, purplish, 
very saccate, i. c, thickened and round at the apex. (Fig. 1 .) 

The structure of the flowers places this species in the L. hyper- 
borca group, although the lip is linear, scarcely at all broadened at 
the base. This character and the lax spike would place it near 
L. laxiflora, but that is distinguished by the long spur and broad 
connective. L. stricta is common in damp places, swamps, 
etc., from Alaska to Washington, Wyoming and Montana. It 
has also been collected in Colorado at Twin Lakes, 1873, /<?///* 
Wolf, p6j f and Manitou, 1896, Fred. Clements. 

Type : " America boreali-occidentalis, Douglas." 



2. Limnorchis purpurascens Rydb. Bull. Torr. Club, 28 : 269. 

1901 

A rather stout plant, 3-5 dm. high : tubers elongated, fusiform : 
leaves ovate to lanceolate, acute, 6—10 cm. long, 15-30 cm. wide, 
dark green : spike dense ; bracts lanceolate, 
the lower exceeding the flowers : these 10-12 
mm. long : lateral sepals oblong, linear to 
lanceolate, obtuse, 4-5 mm. long ; the upper 
broadly ovate, erect, obtuse, tinged with 
purple : petals slightly shorter, erect, pur- 
ple, lanceolate ; lip broadly linear-lanceo- 
late, obtuse, about 5 mm. long, purplish, 
thick, slightly dilated at the base ; spur 
one-half to two-thirds as long as the lip, slightly curved and 
strongly saccate : ovary strongly curved. (Fig. 2.) 

This species resembles the preceding in the short spur and 
purplish flowers, but the habit and form of the lip are more like 
that of L. hyperborea. L. purpurascens is a rare plant, growing on 
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damp wooded hillsides at an altitude of 2700-3000 m. The fol- 
lowing specimens belong here : 

Colorado: Iron Mountain, 1 900, Rydberg & Vre eland, 64.14. 
(type in herb. N. Y. Rot. Gard.) ; Georgetown, 1878, M. E.Jones, 
314 ; Como, South Park, 1895, C. S. Crandall ; Mouth of Chey- 
enne Canon, 1896, E. A. Bessey. 

3. Limnorchis brachypetala Rydb. Bull. N. Y. Bot. Garden 

2: 161. 1901. 

Stem slender, striate, 4-5-leaved, 1-2 dm. long : tubers elon- 
gated fusiform, 7-8 mm. thick : lower leaves oblong, obtuse, 4-6 
cm. long, strongly nerved ; the upper lan- 
ceolate, acute : spike short, 5 cm. long ; 
bracts linear-lanceolate, the lower 2-3 times 
as long as the flowers : flowers greenish or 
brownish, 8 mm. long : upper sepals about 
Fig. 3^ * 2 mm. long, nearly orbicular, slightly trun- 

cate and indistinctly 3 -toothed at the apex ; 
lateral sepals spreading, oblong, obtuse, nearly 3 mm. long : 
petals round ovate, acute, slightly over 1 mm. long ; lip very 
narrow, a little dilated at the base and near the apex, acute : spur 
clavate, almost saccate, nearly straight, about equalling 'the lip in 
length. (Fig. 3.) 

In habit and flower most like L. hyperborca, but with a nar- 
rower lip, shorter petals and shorter and thicker spur, which re- 
sembles those of the two preceding but is comparatively longer. 
L. brachypetala grows in wet places in Alaska and the Yukon 
Territory. 

Yukon Territory : Bennett City, 1 899, R. S. Williams (type 
in herb. N. Y. Bot. Gard.) ; above Fort Selkfrk, 1 899, /. B. Tarle- 
ton, 116. 

Alaska: Unalaska, 1891,/. M. Macoun, 142. 

4. Limnorchis viridiflora (Cham.) 

Habenaria borealis /9 viridiflora Cham. Linnaea, 3 : 28. 1828 ; 
Habenaria hvperborea S. Wats. Bot. Cal. 2 : 134. 1880 ; in part and 
subsequent authors ; Limnorchis hyperborea Rydb. Mem. N. Y. 
Bot. Garden, 1 : 104. 1900. 
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Fig. 4. 



Stem 2-5 dm. high : tubers elongate fusiform, 5-7 mm. thick : 
lower leaves 5—1 5 cm. long, 2—3 cm. wide, oblanccolate, obtuse ; 
the upper lanceolate, acute : spike short 
and dense ; bracts linear-lanceolate, the 
lower slightly exceeding the flowers : 
flowers 10—12 mm. long, light green: 
upper sepal broadly ovate, erect, 3—4 
mm. long ; lateral ones 5-6 mm. long, 
lanceolate, acutish or obtuse, spreading ; 
petals erect, lanceolate, acute, slightly 
shorter than the upper sepal ; lip lan- 
ceolate, obtuse, less than 5 mm. long ; spur decidedly clavate, 
curved, about equalling the lip. (Fig. 4.) 

This species is closely related to the true L. hyperborea, and is 
its representative in the west. It differs only in the lighter green 
flower and the thicker and shorter spur. It is also related to L. 
borealis on the other hand, and it is no wonder that Chamisso 
made it a variety of that species, as it differs only in the green 
flowers and more saccate spur. Intermediate forms are met with ; 
these are perhaps of hybrid origin. L. viridiflora is common in 
the Rocky Mountain regions and the Cascades. Its range ex- 
tends from southern Alaska to North Dakota, central Nebraska 
and Colorado, and is the common plant of the West, known as 
Habenaria hyperborea. Numerous specimens have been examined. 

Type : " Unalaschca," Chamisso. 

5. Limnorchis major (Lange) 
Platanthera Kocnigii Lindley, Gen. & Sp. Orchid. PI. 286. 

1835. Not Orchis Kocnigii Retz. 1779; Platanthera dilatata 

Torr. Fl. N. Y. 2 : 276, in part. 1843 ; 
Habenaria hyperborea Gray, Man. Ed. 
5: 500, in part. 1867; Platanthera 
hyperborea /? major Lange, Consp. Fl. 
Groenl. 118. 1880; Limnorchis hyper- 
borea Rydb. ; Britton, Man. Fl. N. St. 
294. 1 90 1, in part. 
FlG 5 Stem stout, 2-6 dm. high : leaves 

lanceolate, mostly acute, 5-30 cm. long, 

1.5-4 cm. wide: spike dense, 5-15 cm. long; bracts lanceolate, 

the lower slightly exceeding the flowers: flowers 12-14 mm. 

long : upper sepal broadly ovate, obtuse, 5 mm. long ; the 
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lateral ones ovate-lanceolate, obtuse, spreading : petals lance- 
olate, acute, oblique, a little shorter than the sepals ; lip 5-6 mm. 
long, ovate-lanceolate, obtuse ; spur almost equalling or some- 
what exceeding the lip, distinctly clavate and curved. (Fig. 5.) 

This is the most common species in Greenland, but also found 
on the North American continent. It differs from L. hyperborea 
in the stouter habit, the larger flowers, the broader lip and the 
clavate spur. It is more common than the specimens cited below 
seem to indicate, but I have cited here only the specimens in our 
herbaria, as these are the only ones presently at hand. 

Greenland: Godhaven, 1878, L. Kumlein ; and a specimen 
by an unknown collector from Hooker's herbarium. 

Maine : Norway, 5. 0. Smith. 

Wisconsin : Milwaukee, /. A. Lapham. 

New York : North Yonkers, 1887, J. F. Poggenburg ; Torrey; 
A. Gray. 

6. Limnorchis media Rydb.; Britton, Man. N. St. 294. 1901 

Habenaria dilatata Torr. Comp. 3 1 8, in part. 1 826. Not Orchis 
dilatata Pursh. 181 3 ; Habenaria hyperboria Gray, Man. Ed. 5 : 
500, in part. 1867, and subsequent authors. 

Stem very stout, 4-8 dm. high 
tubers narrowly fusiform, 5-7 mm. thick 
leaves lanceolate, acute, 1—2 dm. long 
spike long, densely flowered ; bracts 
large, longer than the flowers, with sca- 
brous margins : flowers divaricate, about 
1 5 mm. long : upper sepal ovate, obtuse, 
about 5 mm. long ; lateral ones lance- 
olate or oblong, 5-6 mm. long: petals 
green or purplish, lanceolate, acute ; lips 
lanceolate, obtuse, about 6 mm. long ; spur filiform, i. e. y not at 
all clavate, curved, slightly longer than the lip. (Fig. 6.) 

This is nearest related to the preceding, but still stouter, and 
differs in the narrower lip and more slender, not clavate spur. 
In habit it is intermediate between L. major and L. dilatata, and 
has been confused with both. The name refers to this fact and 
not to the size, for it is the largest species of the hyperborea 
group. 

Canada : Quebec, Mrs. Percival. (Type in Torrey Herba- 
um.)j Notre Dame chez Lac, 1887, John Northrop. 
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Vermont: Willoughby, 1892, H. H. Rusby. 
New York : John Torrey ; Silver Bay, Lake George, 1901,/. 
F. Kemp. 

Wisconsin: Milwaukee, 1881, Dr. Hasse. 

Minnesota: Minnehaha Creek, 1890, E. A. Mearns, 77. 

South Dakota : Harney Peak, 1892, Rydbcrg, 1028 (in part). 

7. Limnorchis Huronensis (Nutt.) Rydb.; Britton, Man. Fl. N. 

St. 294. 1 90 1 

Orchis Huronensis Nutt. Gen. N. Am. PI. 2 : 189. 18 18 ; Plat- 
anthcra dilatata Beck. Bot. 347, in part. 1833. Not Orchis dilatata 
Pursh. 1 8 14; Platanthera Huronensis Lindl. Gen. et Sp. Orchid. 
PI. 288. 1835 ; Habenaria hyperborea Gray, Man. Ed. 5 : 500, in 
part ; PlatantJiera hyperborea y var. dilatata Kraenzlin, Orch. Gen. 
& Sp. 640. 1899, in part. 

Stem slender, 2-4 dm. high : lower 
leaves oblanceolate, obtuse ; the upper lan- 
ceolate, acute, 5-10 cm. long, 1.5-2 cm. 
wide : spike long, lax ; bracts lanceolate, 
the lower often twice as long as the 
flowers : flowers light green, almost erect : 
upper sepal ovate, 2-3 mm. long; lateral 
ones 2-4 mm. long, oblong to lanceolate, p IG 7 

obtuse : petals narrowly lanceolate, slightly 
shorter than the sepals, oblique ; lip linear-lanceolate, 3-4 mm. 
long ; spur filiform, not clavate, strongly curved and slightly longer 
than the lip. (Fig. 7.) 

This species is nearest related to L. hyperborea, and distin- 
guished by the erect flowers, the narrower lip and the longer pod. 
It is also usually taller with a laxer spike. 

Type : " In wet places on the islands of Lake Huron and 
Michigan." 

Canada : Quebec, Mrs. Percival. 

Vermont: Monkton, 1879, C> G- Pringle. 

Massachusetts: Shelbourne, 1889, Geo. F. Taylor. 

Connecticut : Canaan, 1 866, W. H. Leggett. 

New York: Utica, 1833, Dr. Gray; Albany, L. C. Beck; 
James ville, 1890, L. M. Underwood ; Silver Bay, Lake George, 
1 90 1,/. F. Kemp ; Catskills, 1887, G. Rampsberger. 
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Michigan : Long Lake, 1890, Beardsley & Kofoid. 
Minnesota: Chisago Lake, 1892, B. C. Taylor. 
Wisconsin : Madison, 5. H. Watson. 

8. Limnorchis hyperborea (L.) Rydb. ; Britton, Man. Fl. N. St. 
294, in part. 1901 

Orchis hyperborea L. Mant. 121. 1 767 ; Habenaria hyperborea 
R. Br. Hort. Kew. Ed. 2:5: 193. 18 13 ; Platanthera hyperborea 
Lindl. Gen. & Sp. Orchid. PI. 287. 1835. 

Low and slender, 1.5-4 dm. high : tubers 
almost fleshy-fibrous, slightly thicker than the 
roots : lower leaves oblanceolate, obtuse, 5-10 
cm. long, 1-2 cm. broad ; the upper lance- 
olate, acute : spike rather dense ; bracts linear- 
lanceolate, the lower slightly longer than 
the flowers : flowers light green, 8-12 mm. 
FlG 8 long : upper sepal broadly ovate, obtuse, 

3-4 mm. long ; lateral ones lanceolate : petals 
lanceolate, slightly shorter than the sepals ; lip lanceolate, obtuse, 
nearly 5 mm. long ; spur filiform, strongly curved and a little ex- 
ceeding the lip. (Fig. 8.) 

In habit L. viridiflora and this species are much alike and the 
former would have been merged in the latter, if all the western speci- 
mens (J. <?., L. viridiflora) seen, had not had more or less clavate spur, 
a character not seen in Icelandic, Greenlandic and eastern specimens. 
Type : " Islandia, K'dnig." 

Iceland : Gardas, 1888, Prof. & Mrs. Sprague Smith. 
Canada: Big Swamp, 1866,/. Macoun. 
New Brunswick: Kennebeccosis, 1871,/. Fozvlcr. 
Vermont: Willoughby, 1892, H. H. Rusby. 
New York : Kirkville, Onondaga county, 1891, L. M. Under- 
wood, 3155. 

§ Behringianae : Low plants, 1- 1.5 dm. high: spike short and 
dense: flowers greenish -purple ; lip oblong -lanceolate; spur fully 
twice as long as the lip ; connective narrow. 

9. Limnorchis Behringiana sp. nov. 

Stem low, 1-1.5 dm. high, about 3 -leaved : tubers elongated 
fusiform, about 5 mm. thick : lower leaf ovate -lanceolate, about 5 
cm. long and 1.5-2 cm. wide ; the upper lanceolate and smaller : 
spike dense, 3-4 cm. long ; bracts linear-lanceolate, the lower about 
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twice as long as the flowers : flowers purplish, about 1 2 mm. long : 
upper sepal ovate, obtuse, 4—5 mm. long ; the lateral ones oblong : 
petals equalling the sepals, broadly 
lanceolate ; lip about 5 mm. long ; 
spur fully 10 mm. long, filiform. 

(Fig- 9-) 

This species is not closely re- 
lated to any of the other species. 
The type specimens were labelled 
Habenaria gracilis Wats. With 
this, i. e., L. stricta it has scarcely 
anything common except the color of the flowers and such char- 
acters as are found in all species of LimnorcJiis. L. Bchringiana 
has not been found in North America but I include it in here, as it 
would] likely be found" in Alaska, as L. convallariaefolia from the 
same region has been. 

Asia : Behring Island, 1891, British Behring Sea Commission, 
14.3 (type in herb. Columbia Univ.). 

§ Dilatatae: Plants usually middle sized: flowers white or in 
the first species yellowish-white ; lip lanceolate, more or less dis- 
tinctly rhombic dilated near the base ; spur equalling or slightly 
longer than the tip ; connective narrow. 



10. Limnorchis borealis (Cham.) 

Habenaria borealis Cham. Linnaea, 3 : 28. 1828 ; Platanthera 

dilatata Lindl. Gen. and Sp. Orchid. PI. 287; in part. 1835; 

Habenaria dilatata Coult. Man. Rocky Mts. 342. 1885; 

Habenaria dilatatiformis Rydb. Bull. Torr. Club, 24: 189. 

1 897 ; Platanthera hyperborea y var. dilatata 

Kraenzlin, Orch. Gen. et Sp. 640. 1899, m 

part ; Limnorchis dilatatiformis Rydb. Mem. 

N. Y. Bot. Garden, 1: 105. 1900. 

Tall and leafy, 4-8 dm. high : tubers 
elongated fusiform, 5-8 mm. thick : lowest 
leaves oblanceolate and obtuse ; the rest 
lanceolate, acute, 5-15 cm. long, 1.5-2.5 
spike often rather dense, 1-2 dm. long; bracts lan- 
ceolate, the lower often much exceeding the flowers : flowers 
10-14 mm. long, white or sometimes yellowish or greenish white : 
upper sepal ovate, obtuse, 4-5 mm. long ; the lateral ones oblong- 




FlG. 10. 



cm. wide : 
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lanceolate, spreading : petals lanceolate, slightly shorter than the 
sepals; lips rhombic-lanceolate, obtuse, about 5 mm. long; spur 
usually shorter than the lip, and more or less clavate. (Fig. 10.) 

This species represents L. dilatata in the Rocky Mountain re- 
gion, but differs in the smaller flowers and shorter, more clavate 
spur. It also approaches L. viridiflora, from which it differs in 
the whiter flowers and more rhomboid lip. Where growing 
together, intermediate forms are often found, perhaps of hybrid 
origin. L. borealis is common from Alaska to Washington and 
Colorado. 

Type : "Unalaschca," Chamisso. 

n. Limnorchis foliosa sp. nov. 

Stem stout and very leafy, about 3 dm. high : leaves linear- 
lanceolate, attenuate, 1-1.5 dm. long: spike short and dense, less 

than 1 dm. long ; bracts linear- 
lanceolate, attenuate, about three 
times as long as the flowers : these 
about 1 S mm. long, white : upper 
sepal broadly linear, obtuse, about 
6 mm. long ; lateral ones narrowly 
lanceolate, about 9 mm. : petals 
narrowly linear-lanceolate, attenu- 
ate ; lip about 10 mm. with an oval 
base and an almost linear lower 
half, obtuse : spur about the length 
of the lip, filiform, not at all clavate. 
(Fig. 11.) 
This species has the habit of Peridaria flava and Coeloglossum 
bractcatum, but the flower is of the typical Limnorchis type and 
places it nearest to L. dilatata. The flowers, however, are larger 
and the lip less rhomboid. 

Alaska : Nagai, 187 1-2, M. W. Harrington (Dall's Explora- 
tion ; type in the Columbia herb.). 

12. Limnorchis dilatata (Pursh) Rydb.; Britton, Man. Fl. N. 
States, 294. 1 90 1 

Orchis dilatata Pursh, Fl. Am. Sept. 588. 18 14; Habenaria 
dilatata Hook. Exot. Fl.//. pj. 1825 ; Platanthera dilatata Lindl.; 
Beck. Bot. N. & M. St. 347, in part. 1833 ; Platanthera hyper- 
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borea y var. dilatata Kraenzlin, Orch. Gen. et Sp. 640, in part. 
1899. 

Stem slender, tall, leafy, 3—6 dm. 
high : leaves lanceolate, 7-20 cm. long, 
the lower obtuse, the upper acute : 
spike 5-25 cm. long, usually rather 
lax ; bracts linear-lanceolate, the lower 
twice as long as the flowers : flowers 
white, 15-18 mm. long: upper sepal 
ovate, obtuse, about 6 mm. long, the 
lateral ones lanceolate, acutish : petals 
acute, lanceolate ; lip lanceolate with 

a rhomboid base, about 7 mm. long ; spur longer than the lip, 
filiform, scarcely at all clavate. (Fig. 12.) 

L. dilatata is common from Newfoundland to Saskatchewan, 
south to New York and Nebraska. 

Type : " In Labrador. Colmaster, v. s. in Herb. Dickson." 

Limnorchis dilatata linearifolia var. nov. 

Stem slender ; leaves linear, attenuate, 5-10 cm. long, 5-7 mm. 
wide. 

Very different from the species in general habit, but the flowers 
are exactly the same, and intermediate forms are not lacking. 

New York : Bridge water, Dr. Gray (type in herb. Torrey). 

Michigan : Portage of Kee-wana-wa, Dr. Peters. 



13 



Limnorchis fragrans Rydb.; Britton, Man. Fl. N. States, 
294. 1 90 1 

Stem slender, 2-3 dm. high : tubers narrowly fusiform, about 
5 mm. thick : leaves linear, about 1 dm. long and 8-10 mm. wide, 

acute : spike slender, lax ; bracts lanceo- 
late, acuminate ; the lower longer than the 
flowers : flowers pure white, very fragrant : 
upper sepal ovate-lanceolate, obtuse ; the 
lateral ones linear-lanceolate, acutish, 
strongly veined : petals narrowly linear- 
lanceolate, equalling the sepals ; lip lanceo- 
late with an ovate-rhomboid base, about 5 
mm. long ; spur filiform, not at all clavate, 
curved, slightly exceeding lip. (Fig. 13.) 
Closely resembling the variety of preceding species, it is dis- 
tinguished by the narrow petals and sepals and by the fragrance. 
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The two sheets of the orginal collection in the Columbia Herbarium 
are the only ones seen. 

Vermont : Willoughby Mountain, 1 892, H. H. Rusby (type 
in herb. Columbia Univ.). 

14. Limnorchis leptoceratitis Rydb. Bull. N. Y. Bot. Garden, 

2 : 162. 1901 

Stem slender, 2-4 dm. high : tubers slender, slightly thicker 
than the fleshy fibrous roots : lower leaves oblong, obtuse, 4-8 

cm. long, 1— 1.5 cm. wide, the upper 
linear- lanceolate, acute : spike short, less 
than 1 dm. long ; bracts linear-lanceo- 
late, the lower somewnat longer than 
the white flowers : sepals 3-4 mm. long, 
lanceolate: petals linear or narrowly 
linear-lanceolate, about equalling the 
sepals ; lip lanceolate, somewhat rhombic, 
dilated at the base ; spur very slender, filiform, strongly curved 
forward, a little exceeding the lip. (Fig. 14.) 

This is nearest related to the eastern L. dilatata and L. fra- 
grans, but differs in the smaller size, smaller flowers and shorter 
leaves. In habit it resembles most a depauperate L. borealis, but 
the spur is different. 

Yukon Territory : Bennett City, 1 899, R. S. Williams (type 
in herb. N. Y. Bot. Gard.). 

Alaska: Unalaska, 1891,/. M. Macoan; southern Alaska, 
1883,/. Albert Rudkin. 

British Columbia: Tulameen River, 1900,/. R Kemp. 
§ Leucostachyae : Tall and stout plants : flowers pure white or 
slightly greenish in L. Thurberi; lip lanceolate with a more or less 
rhombic or oval dilatation near the base ; spur more than y± longer 
than the tip ; connective narrow : spike long and dense. 

15. Limnorchis Thurberi (A. Gray) Rydb. 

Habenaria Thurberi A. Gray, Proc. Am. Acad. 7 : 389. 1868; 
Habenaria leucostachys S. Wats. Bot. Cal. 2 : 134, in part. 1880 ; 
Coville, Cont. U. S. Nat. Herb. 4 : 201. 1893 ; Platanthera hyper- 
borea d var. leucostachys Kraenzlin, Orch. Gen. et Sp. 640, in part. 
1899. 
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Fig. 15. 



Stem stout and leafy, 4-6 dm. high : tubers elongated fusi- 
form, 6—7 mm. in diameter : leaves lanceolate to linear-lanceo- 
late, 1-2 dm. long, 1.5—3 cm - wide, 
acute : spike long and dense ; bracts 
linear-lanceolate, attenuate, about 
equalling the flowers : these dull 
white, 16—20 mm. long: upper 
sepal ovate, obtusish ; the lateral 
ones lanceolate, acute : petals lan- 
ceolate, about equalling the sepals ; 
lip 7—8 mm. long, lanceolate, ob- 
tuse, the dilated portion ovate ; spur 
filiform, curved, about 2 /^ longer than 
the lip. 

This has been merged into L. leucostachys, which it resembles 
in habit, but the spike is denser, the flowers are dull or greenish 
white, and the form of the lip is different. 

Type : u Arizona, Thurber (925). " 

New Mexico: 1851-52, C. Wright ', 1900. 

California: Thomas Bridges, 336 ; Mammoth, 1891, Coville& 
Funston, 1822 ; Miner's Ditch, Nevada county, 1867, N. J. Davis, 
37 ; Canoe Creek, J. S. .Newberry; Nevada, 1893, Michener & 
Bioletti ; Sisson, 1897, H. E. Brown, 320 ; Marin county, 1873, 
Edwards ; Bernardino Mts., 1882, 5. B. & W. F. Parish, 1521 ; 
Fresno county, 1900, Hall & Chandler, 130. 



16. Limnorchis iiEUCOSTACHYS (Lindl.) Rydb. Mem. N. Y. Bot. 
Garden, 1 : 106. 1900. 

Platanthera leucostachys Lindl. Gen. & Sp. Orchid. PI. 288 ; 
Habenaria leucostachys S. Wats. Bot. Cal. 2: 134. 1880; Pla- 
tanthera hyperborea 8 var. leucostachys Kraenzlin, Orch. Gen. et 
Sp. 640, in part. 1 899. 

Stem stout and tall, 6-10 dm. high : lower leaves oblanceo- 
late, 1-2 dm. long, 1.5-3 cm - wide; the upper lanceolate, acute: 
spike 1-3 dm. long, rarely very dense ; bracts linear-lanceolate, the 
lower exceeding the flower : these purely white* 15-20 mm. long : 
upper sepal ovate, obtuse, about 5 mm. long ; lateral ones lanceo- 
late, acute, 7—8 mm. long : petals lanceolate, attenuate, a little 
shorter than the upper sepal ; lip lanceolate with a decidedly 
rhombic base, about 8 mm. long ; spur filiform, scarcely clavate, 
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acutish, about half longer than the lip, less than I mm. thick. 
Fig. 1 6.) 

Lindley describes this as having the 
lip half as long as the spur, but I have 
not seen any with so long a spur, not 
even in Douglas' specimens at Kew. 

Type : " In ora occidentali Americae 
septentrionalis , Douglas (fiab. s. sp. comm. 
Soc. Horty 

Alaska: Ankow River, 1892, F. 
Funs t 071, 52. 

Washington : Snoqualmie, 1 892, M. 
Parker ; Wallawalla to Kuskuski, 1838-42, Wilkes Exp., 526. 
Idaho: 1892, Isabel Mulford ; Priest Lake, 1900, D. T.Mac- 
Dougal, 7 and 178. 

Utah: 1871, Palmer, 4.61. 

Nevada: E. Humboldt Mountains, 1868, S. Watson, 115 4: 
California: Sierra county, 1874, L»miim\ Plumas county, 
1 88 1, Mrs. Austin ; Yosemite Valley, 1866, Bolander, 4936. 




Limnorchis leucostachys robusta var. nov. 

Very stout and tall, 4-10 dm. high, leafy: spike long and 
dense, 1-3 dm. long : spur usually clavate, over 1 mm. thick, 
obtuse, about one-third longer than the 
lip. (Fig. 17.) 

This may be distinct from L. leuco- 
stachys but the only characters distin- 
guishing it from the type is the thicker 
spur and the denser spike. More field 
work is needed in order to settle its 
relationship to L. leucostachys. The fol- 
lowing specimens are in our herbaria : 

Oregon : 1871, Elihu Hall, 505. 

Washington: 1889,7?. 5. Vasey, yy (type in herb. N. Y. 
Bot. Gard.) ; Chevalis River, 1 897, Frank H. Lamb, rippa ; 
Olympia, 1898, A. A. & E. G. Heller, 4046 ; Falcon Valley, 1893, 
W. H. Suksdorf, 1356 ; Upper Valley of the Nesqually, 1894, 
O. D. Allen ; Yakima Region, 1883, F. Tzveedy ; Palace Camp, 




Fig. 17. 
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1883, Mrs. Bailey Willis ; Seattle, 1890, C. V. Piper ; Cascade 
Mts., 1882, Brandegee, 480. 

British Columbia: Vancouver Island, 1887, John Macoim ; 
Tulameen River, 1900, Prof . J. F. Kemp. 

Idaho : Valley of Clearwater River, 1892, Sandberg, Mac- 
Dougal & Heller, 288. 

17. Limnorchis graminifolia 

Platanthera graminea Lindley, Gen. & Sp. Orchid. PI. 289. 
1835 ; not Habenaria graminea Spreng. Syst. 3: 690. 1826; nor 
P. graminea Lindley, /. c. 292 ; Platanthera hyperborea y var. 
dilatata Kraenzlin, Orch. Gen. et Sp. 640, in part, 1890. 

Very slender, 3-4 dm. high : leaves 
narrowly linear, 5—10 cm. long, 3—4 mm. 
wide : spike short ; bracts lanceolate, 
shorter than the flowers : these white, 
12-15 mm. long: upper sepal ovate, 4 
mm. long, the lateral ones lanceolate : 
petals narrowly lanceolate, slightly 
shorter than the upper sepal ; lip lanceo- 
late, obtuse, dilated near the base, but 
not rhombic ; spur one-third to one- 
half longer than the lip, clavate towards the apex, acute. (Fig. 1 8.) 

This plant is nearest related to L. leucostachys, but differs in the 
slender habit, narrow leaves and the form of the lip. The type is 
in Lindley's herbarium, where I saw it. The specimens from 
Lower Canada I cannot distinguish from the Alaskan specimens, 
although the occurrence of the species on the east coast is exceed- 
ingly remarkable. 

Type : "In ora occidentali Americae septentrionalis, Menzies 
(liab. s. sp. co mm. eel. Menzies)." 

Alaska: Douglas Island, 1891, Grace E. Cooley ; Gorman's 
Lake, 1895, M. W. Gorman, 7^. 

Canada : Mouth of Riviere du Loup, Wm. Canby. 

§ Convallariaefoliae: Slender plants about 3 dm. high: spike 
short and rather lax : flowers white ; lip linear, not at all dilated 
at the base ; spur about equalling the lip ; connective harrow. 




Fig. 18. 



18. Limnorchis gracilis (Lindl.). 

Platanthera gracilis Lindley, Gen. & Sp. Orchid. PI. 
183S. 



288. 
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Slender, about 3 dm. high : leaves oblong to lanceolate, 5-10 
cm. long, 1—1.5 cm - wide, the lower obtuse, the upper acute : spike 

slender and lax, about 1 dm. long ; 
bracts lanceolate the lower slightly 
exceeding the flowers : these white, 
10-12 mm. long : upper sepal broadly 
oval, about 4 mm. long, the lateral 
ones linear-lanceolate, acute : petals 
linear-lanceolate ; lip linear, obtuse, 
6—7 mm long ; spur clavate, only 
slightly curved, a little shorter than 
the lip. (Fig. 19.) 
This resembles L. stricta in the linear lip and the lax spike, 
but has white flowers and slender spur. Watson confused the 
two and following him, most authors have used the name Habc- 
naria gracilis for L. stricta. No one who has seen Lindley's type 
could confuse the two. 

Type: "In ora occidentali America c septentrionalis, Menzies ; 
Observatory inlet, Herb. Hooker (hab. s. sp. comm. eel. Menzies)." 
Alaska: Back Bay, 1895, M. IV. Gorman, 52 (in Colum- 
bia Herbarium) ; Sitka, 1891, W. G. Wright {1559) (?). 
Subarctic America: 186 1-2, /. 5. Onion. 



19. Limnorchis convallariaefolia (Lindl.) 

Platanthcra convallariaefolia Lindl. Gen. & Sp. Orchid. PL 287. 
1835 ; Plat anther a hyperborea /?, var. convallariaefolia Kraenzlin, 
Orch. Gen. et Sp. 640. 1899. 

Stem slender, about 3 dm. high : leaves 
oblong-lanceolate or oblanceolate, 4-8 cm. 
long, 1—2 cm. wide, the lower obtuse, the 
upper acute : spike short, less than 1 dm. 
long ; bracts lanceolate or linear-lanceolate, 
equalling or the lower exceeding the whitish 
flowers : upper sepal almost orbicular or 
broadly ovate, 3-4 mm. long ; lateral ones 
lanceolate, obtuse : petals lanceolate, acute ; lip linear, about 6 
mm. long, obtuse ; spur filiform, curved, almost equalling the lip. 
(Fig. 20.) 

This is closely related to L. gracilis, and differs scarcely in any 
respect except that the flowers are smaller and the spur is longer 
and more slender. It was described from specimens collected by 




Fig. 20. 
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Fischer in Kamtchatka. The type is in Lindley's herbarium and 
a cotype in Torrey's. The Unalaska specimen also collected by 
Fischer, I cannot distinguish from the Asiatic. 

Type : "In Kamtchatka, Fischer (had. s. sp. comm. eel. Pres- 
cotty 

Asia: Kamtchatka, Fischer, ex. herb. Lindley. 

Alaska : Unalaschca, Fischer. 

§ Arizonicae : Rather stout, 5-7 dm. high : spike long and lax : 
flowers light greenish ; lip linear, not at all dilated at the base ; 
spur filiform, almost twice as long as the lip ; connective narrow. 

20. Limnorchis Arizonica sp. nov. 

Stem tall, leafy : lower leaves oblong, about 5 cm. long, obtuse, 
the middle and upper ones linear, the former 2-3 dm. long, 2-3 
cm. wide: spike slender, lax, many-flowered 
1 . 5—3 cm. long ; bracts linear-lanceolate, the 
lower slightly longer than the flowers : these 
12-15 mm - i° n g> greenish or purplish : upper 
sepal broadly ovate, 3-4 mm. long ; lateral 
ones ovate-lanceolate : petals lanceolate, acute, 
slightly shorter than the upper sepal, 4-5 
mm. long. (Fig. 21.) 

This species resembles somewhat both L. 
stricta and L. sparsiflora. From the former 
it is easily distinguished by the long slender spur and from the 
latter by the many-flowered spikes, smaller flowers and narrow 
connective. It grows in rich canons of Arizona. 

Arizona: 1891, Nealley (type in herb. N. Y. Bot. Gard.); 
Santa Rita Mts., 1881, C. G. Pringle ; Ft. Huachuca, 1893, T. E. 
Wilcox ; Weber Creek, 1887, E. A. Mearns, 133. 

§ Sparsiflorae : Plant slender, light green : spike elongated : 
flowers greenish with strongly reflexed sepals ; lip linear ; spur 
slender, much longer than the lip ; connective very broad : leaves 
nonrau 1 . 

21. Limnorchis ensifolia sp. nov. 

Platanthera hyperborea 8 var. leucostachys Kraenzlin, Orch. 
Gen. et Sp. 640, in part. 1899 ; not P. leucostachys Lindl. 

Stem strict, 3-4 dm. high, light colored, few leaved : leaves 
linear-lanceolate, attenuate, slightly falcate, 1-1.5 dm. l° n g» I ~ I -5 
cm. wide : spike short and not very lax ; bracts lanceolate, 
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acuminate, light green, about equalling the flowers : these greenish, 
about 1 5 mm. long : upper sepal broadly ovate, about 5 mm. 

long ; lateral sepals about 7 mm. long, 
oblong-lanceolate : petals narrowly lan- 
ceolate, acute ; lip linear, about 8 mm. 
long, thick ; spur filiform, about 1 cm. 
long. (Fig. 22.) 

This is nearest related to L. sparsi- 

flora, but the spike is shorter and denser, 

the upper sepals and petals larger and the 

bracts shorter and broader, and light 

Fig. 22. colored. The type was growing at an 

altitude of about 2600 mm. 

Arizona : Mt. Humphrey, 1897, R. E. Knnze (type in herb. 

N. Y. Bot. Gard.) ; Willow Springs, 1874, Rothrock, 269. 

Utah : " Central Utah/' 1875, C. C. Parry, 89 ; Rock Creek, 
1877, Dr. E. Palmer, 460 (in part). 

New Mexico: Silver City, 1880, E. L. Greene* 

22. Limnorchis laxiflora sp. nov. 

Stem slender, 4-6 dm. high : lower leaves oblanceolate, obtuse, 
8-10 cm. long, 1— 1.5 cm. wide ; the upper linear-lanceolate, acute: 
spike very slender and lax, 1-2 dm. long, few- 
flowered ; bracts linear-lanceolate, usually 
equalling or shorter than the flowers : these 
greenish, 10-12 mm. long : upper sepals broadly 
obovate, obtuse, about 4 mm. long ; lateral 
ones broadly lanceolate, acutish : petals almost 
equalling the upper sepal, lanceolate ; lip 
linear, obtuse, about 6 mm. long ; spur about 
8 mm. long, slightly clavate, a little longer 
than the lip. (Fig. 23.) Fig. 23. 

This is closely related to and has been mis- 
taken for L. sparsiflora, which, however, has larger flowers, longer 
spur, not at all clavate, longer bracts and more slender stem. 

Oregon: Coast Mountains, 1884, Thomas Hozvell (type in 
herb. Columbia College); Interior of Oregon, 1838-42, Wilkts 
Expedition ; 187 1, Elihu Hall, 504.. 

Utah : Rock Creek, 1877, Dr. E. Palmer (4.60 in part). 




* This is labelled Habenaria flagellaris Wats. 
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Colorado: Uncompahgne Mountains near Los Pinos, 1878, 
Wm. F. Flint. 

23. Limnorchis sparsiflora (S. Wats.) Rydb. 

Habenaria sparsiflora S. Wats. Proc. Am. Acad. 12 : 276. 
1877; Platanthera hyperborea 8 var. leucostachys Kraenzlin, Orch. 
Gen. et Sp. 640, in part. 1899. 

Stem tall and slender, 4-6 dm. high : 
lower leaves oblanceolate, obtuse, 1-2 dm. 
long, 1.5-3.5 cm - wide; the upper lanceo- 
late, acute : spike long, slender and lax, 
2-3 dm. long; bracts linear-lanceolate, 
usually exceeding the flowers : these light 
green, very delicate, about 1 5 mm. long : 
upper sepal broadly ovate, 4-5 mm. long ; 
the lateral ones lanceolate, acute, about 6 fig. 24. 

mm. long : petals narrowly lanceolate, 
acute ; lip linear, about 8 mm. long, obtuse ; spur filiform, about 
1 cm. long. (Fig. 24.) 

This is characterized by the long, slender, lax spike, delicate 
green flowers and long bracts. The type was collected by Bo- 
lander, near Mariposa Grove, California. 

Oregon: Kerbyville, 1884, T. Howell. 

California: Donner Lake, 1865,/. Torrey y ^n ; Pine Ridge, 
Fresno county, 1900, Hall & Chandler y ijp ; Truckee River, 
1893, C. F. Sonne ; Mt. Dyer, 1879, R- M. Austin; Sierra county, 
1874, Lemmon. 

New Mexico: 1881, Mongollon Mountains, H. H Rusby. 

§ Brevifoliae : Like the Sparsiflorae, but leaves very short, 
much reduced : flowers nearly twice as large. 

24. Limnorchis brevifolia (Greene) Rydb. 

Habenaria brevifolia Greene; Coulter, Bot. Gaz. 6:218. 1 881; 
Platanthera hyperborea 3 var. leucostachys Kraenzlin, Orch. Gen. 
et Sp. 640, in part. 1899. 

Stem strict, leafy, 3-6 dm. high : leaf-blades ovate, 2-4 cm. 
long and about 1 cm. wide, acute : spike elongated, 1-2 dm. 
long ; bracts similar to the leaves but smaller, about equalling the 
flowers: these green, 2-2.5 CI ^. long: upper sepal ovate, about 
5 mm. long ; lateral sepals linear, acute, about 8 mm. long : petals 
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Fig. 25. 



linear-lanceolate, acute, a little shorter than 
the upper sepal ; lip linear, obtuse, about 
10 mm. long; spur filiform, about 15 mm. 
long. (Fig. 25.) 

This is characterized by its large flowers 
and reduced leaves. 

Type : " On dry southward slopes of the 
Pinos Altos Mountains, New Mexico, in 
1880." 

New Mexico: White Mountains, 1897, 
E. 0. Wooton y 544 ; Pinas Altos Mountains, 
E. L. Greene. 
Mexico: State of Chihuahua, Sierre Madre, 1887, C. G. 
Pringle, 1374. 

PIPERIA Rydb. Bull. Torr. Club, 28: 269. 1901 

Somewhat leafy-stemmed plants, but the leaves are usually 
near the base and withering at or before the anthesis, the stem- 
leaves being reduced and bract-like : tubers spherical or rounded 
ellipsoid; flowers greenish or white; sepals and petals 1 -nerved 
or very obscurely 3-nerved ; the upper sepal ovate or lanceo- 
late, erect ; the lateral ones spreading, linear to lanceolate, their 
bases united with the claw of the lip ; upper petals free, lanceolate 
or linear-lanceolate, oblique, but not cordate ; the blade of the lip 
linear-lanceolate to ovate, obtuse, truncate or hastate at the base, 
concave but with a longitudinal low ridge in the middle produced 
by the undulation of the lip ; the claw, if it can be called so, united 
with the bases of the lower sepals, bordered with an erect margin 
which connects the lip with the column ; anther cells unusually 
large for the size of the flower, parallel, opening nearly laterally : 
stigma a small beak in the angle between the anther-cells ; ovary 
sessile, ellipsoid in fruit. 

The principal differences between Limnorchis and Piperia are 
the following : 



Limnorchis Piperia 

Tubers elongated fusiform, Tubers rounded, 
root-like. 

Stem leafy ; leaves remaining Stem leafy at the base ; leaves 



until fruit is set. 



withering at or before anthesis. 
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LlMNORCHIS PlPERIA 

Sepals 3— 7 -nerved; petals dis- Petals and sepals i -nerved or 
tinctly 3 -nerved, without gibbosi- obscurely 3 -nerved, with small 
ties. gibbosities at their bases. 

Lateral sepals free. Lateral sepals with their bases 

adnate to the claw of the lip. 
Lip flat or concave, without Lip with a more or less dis- 
median ridge, not truncate at the tinct median ridge ; blade trun- 
base, free. cate or hastate at the base ; a 

margin connecting the claw with 
the column. 
Anther-cells opening in front. Anther-cells opening laterally. 

The first species of Piper ia was originally described as 
Spiranthes Unalaschcnsis Sprengel * and generally known as Habe- 
naria Unalaschcnsis Wats. In the Kew Index this species is 
referred to Her minium congestum, a plant from northern India. 
We have no specimen of the latter, but the identity is so unlikely 
that I did not think of making a comparison when I visited Kew 
last summer. P. Unalaschcnsis is no Her minium, however, for that 
genus is distinguished by the total absence of a spur besides by 
different structures of the column. Kraenzlin recognizes both Pla- 
tanthcra Unalaschcnsis and P. foetida. It is true that no one seems 
to know exactly what Spiranthes Unalaschcnsis Sprengel really was, 
but I know of no plant except the present species, which agrees with 
Sprengel's short description. Kraenzlin placed P. Unalaschcnsis 
among the scapose species and P. foetida among the foliose, but 
in the description he characterizes the latter as having the leaves 
near the base. I cannot find any character on which to base a 
segregation of two species. The publication of Platanthera foetida 
Geyer, is generally given as Hook. Journ. Bot. 7 : 376. 1855 ; 
but there is no description, only the name and references to the lo- 
cality where it was collected. The first real publication seems to 
have been in King's Report, where Watson gives it as a synonym 
under Habenaria foetida there described. Gymnadenia longispica 
Durand f has been referred to this species, but this must be a mis- 

* Syst. 3 : 708. 1826. 
f PI. Pratten, ioi. 1855. 
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take as that species was described as having a spur longer than the 
ovary, which is not the case with P. Unalaschensis. 

The second species of Piperia was first described as Platanthera 
elegans Lindl.* from specimens collected by Douglas in north- 
western America. It seems from the description as if more than 
one species had been included therein as for instance " caule squa- 
mis -.par-vis ramentaceis, spica longa densa cylindracea." Although 
this species has scale-like stem leaves, they are not by far so con- 
spicuous as in the species that Bolander took for H. elegans and 
that the spike is described as dense does not very well fit this spe- 
cies. Not having any authentic specimen I naturally thought 
that the name Platanthera elegans Lindley belonged to the species 
named Habenaria elegans by Bolander or else the one that I have 
described here as Piperia multiflora. I therefore described the 
lax-flowered species under the name P. elongata. At Kew last 
summer, I found only one specimen collected by Douglas and 
this I refer to my P. elongata although its spike is more dense 
than in my type, but not denser than some specimens of the same 
species in our herbaria. It is, therefore, best to pass my P. elon- 
gata into synonymy for the present. 

With regard to Habenaria elegans Bolander it must be stated 
that it was not properly published before it appeared in the Botany 
of California, for in Bolander's Catalogue of the Flora of San 
Francisco it is a nomen nudum, without description or synonyms. 
What Bolander's plant was is not unknown, for there is one speci- 
men in the Torrey herbarium collected and named by Bolander. 
This can scarcely be distinguished from Habenaria Michaeli 
Greene, t although it has a longer, less crowded spike. 

A further study has revealed that several other species than 
the ones enumerated in the place of publication of Piperia, must be 
included in that genus, viz., Habenaria Michaeli Greene, and Gyni- 
nadenia longispiea, both mentioned above, Habenaria Cooperi 
Wats.J and Habenaria maritima Greene. § Concerning H. Cooperi 
Wats, it may be remarked that it was placed by Watson in that 



*Gen. & Spec. Orchid. PI. 285. 1835. 
f Man. Bay Reg. Bot. 306. 1894. 
% Proc. Am. Acad. 12: 276. 1876. 
\ Pittonia, 2 : 298. 1892. 
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section of Habenaria which now constitutes Limuorchis, but his de- 
scription of the flower is the best hitherto given of any species of 
Piperia. 

Synopsis of Species 

Spur less than twice as long as the lip. 

Stem leafy only at the base ; lip oblong ; spur slender, slightly exceeding the 
lip. i. P. Unalaschensis. 

Stem more or less leafy ; lip ovate. 

Spur slightly exceeding the lip, very saccate. 2. P. Cooperi. 

Spur nearly twice as long as the lip, only slightly clavate. 

3. P. lancifoiia. 
Spur 2-3 times as long as the lip, filiform. 

Lip linear to lanceolate. 

Spike very lax ; lip 4-5 mm - l° n 2 ; spur about 8-1 o mm. 

4. P. lep tope tal a. 
Spike dense ; lip about 6 mm. long ; spur 15-18 mm. long. 

5. P. muHiflora. 
lip ovate or ovate-lanceolate. 

Spike elongated, lax ; leaves withering at anthesis. 

Bracts linear-lanceolate ; stem leafy only at the base. 

6. P. e\'gans. 
Bracts ovate-lanceolate ; stem usually leafy. 7. P. longispica. 

Spike short and very dense ; flowers crowded ; leaves withering before 
anthesis. 
Petals and sepals about 4 mm. long ; petals purplish or greenish. 

8. P. Michaeli. 
Petals and sepals about 5 mm. long ; petals white. 9. P. maritima. 

i. Piperia Unalaschensis (Spreng.) Rydb. Bull. Torr. Club, 28 : 

270. 1 90 1 

Spiranthes Unalaschensis Spreng. Syst. 3: 708. 1826; Habe- 
naria Schisc lunar effiana Cham. Linnaea, 3 : 29. 1828; Her minium 
Unalasclikense Reichenb. Fl. Germ. 13: 10y.pl. 65 ; Platanthera 
Schischmareffiana Lindl. Gen. & Sp. Orchid. 286. 1835 ; Habe- 
naria foctida S. Wats. Bot. King's Exped. 5: 341. 1871 ; Plat- 
anthera foetida Geyer. as a synonym under the preceding ; 
Habenaria Unalaschensis Wats. Proc. Am. Acad. 12: 277. 1877; 
Montolivaea Unalaschensis Rydb. Mem. N. Y. Bot. Gard. 1 : 107. 
1900. 

Stem strict, slender, 3-5 dm. high, leafy only near the base : 
basal leaves oblanceolate, obtuse or acutish, 1 — 1.5 dm. long, .8-3 
cm. wide, withering at anthesis or soon after ; stem leaves bract- 
like, linear-lanceolate to lanceolate, attenuate, .5—1 cm. long : spike 
long and lax, 1—3 dm. long ; bracts lanceolate to ovate-lanceolate, 
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one-half to two-thirds as long as the flowers : these greenish, dis- 
tinctly in spirals, 8-IO mm. long : petals and sepals 2-4 mm. long, 
upper sepal ovate, acutish ; lateral ones oblong-lanceolate, ob- 
tusish : petals purplish green, somewhat fleshy, 
lanceolate, oblique at the base ; lip oblong, 
obtuse, slightly hastately lobed near the 
base ; spur filiform or slightly clavate, a little 
exceeding the lip but shorter than the ovary. 
(Fig. 26.) 

P. Unalascliensis is common from south- 
ern Alaska and Alberta to California and Colorado, and grows in 
damp woods. 

Type : "Ins. Aleut." 

The following locality is remarkable, being far out of the sup- 
posed range : 

Quebec: Jupiter River, Anticosti, 1883, John Macoun. 




Fig. 26 




2. Piperia Cooperi (S. Wats.) 

Habenaria Cooperi S. Wats. Proc. Am. Acad. 12 : 276. 1876. 

Tall and strict, 3-10 dm. high, leafy below : basal leaves ob- 
long lanceolate, acute, about 1 dm. long ; lower stem leaves lan- 
ceolate, attenuate, 10-15 cm. long; the 
upper reduced and bract-like, lanceolate, 
1-2 cm. long : spike strict and lax, 1-3 
dm. long ; bracts ovate-lanceolate, acumi- 
nate, two-thirds as long as the flowers : 
these yellowish-green, about 10 mm. long : 
sepals and petals about 4 mm. long, ob- 
tuse ; upper sepal ovate ; lateral sepals and 

petals oblong lanceolate ; lip ovate, rounded at the apex, somewhat 
hastate at the truncate base, but the lobes rounded, rather thick and 
with prominent ridge in the middle ; spur thick, decidedly clavate, 
about equalling the lip, but much shorter than the ovary. (Fig. 27.) 

I have not seen the type, collected by Cooper at San Diego, 
California, but the plants cited below agree with the description 
and were collected in the same region. It is from these I have 
drawn the description and figure. 

Type: "On Clay hills near San Diego, California; Dr. J. G. 
Cooper." 

California: San Diego, 1884, C. R. Orcutt ; Point Loma, 
1897, T. S. Brandegee. 
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3. Piperia lancifolia sp. no v. 

Stem stout, 3—5 dm. high, the lower portion leafy ; basal leaves 
and lower stem-leaves lanceolate, attenuate, 10-15 cm. long, 1-2 
cm. wide, withering after anthesis : spike many-flowered, but lax, 
2—3 dm. long; bracts ovate, acute, striate, 
about two-thirds as long as the flowers, or 
the lower almost equalling them : flowers 
greenish, 11- 13 mm. long: upper sepal 
ovate, obtuse, about 4 mm. long ; the lateral 
ones slightly longer, oblong-lanceolate : 
petals lanceolate, obtusish, oblique at the 
base; lip about 4 mm. long ; blade round - 
ovate, rounded at the apex, truncate at the 

base, scarcely at all hastate, thick, with prominent median ridge ; 
spur filiform, slightly clavate, almost twice as long as the lip and 
about equalling the ovary. (Fig. 28.) 

This species is closely related to the preceding, differing in the 
longer less clavate spur, scarcely at all hastate lip and broader 
bracts. It is growing in canons. 

California: Sierra Santa Monica, 1892, H. E. Hasse, 5675 
(type in herb. N. Y. Bot. Gard,). 




Fig. 28. 



4. Piperia leptopetala sp. nov. 

Stem slender, 3-4 dm. high, leafy only at the base : basal leaves 
two, oblong-lanceolate, obtuse or acutish, about 1 dm. long, 1.5— 

2. 5 cm. wide, withering at anthesis or 
soon after ; stem leaves all reduced 
and bract-like, few, lanceolate, acute : 
spike slender, lax, 1-2 dm. high; 
bracts lanceolate to linear-lanceolate, 
acuminate, about half as long as the 
flowers : these greenish, about 1 cm. 
long : upper sepal lanceolate, obtuse, 
about 4 mm. long ; lateral ones nar- 
rowly lanceolate, acute, about 5 mm. 
long : petals narrowly lanceolate, acute, 
about equalling the upper sepal ; blade of the lip lanceolate, 
obtuse, hastately toothed at the base ; median ridge rather obscure ; 
spur filiform, not clavate, about twice as long as the lip and longer 
than the ovary. (Fig. 29.) 

In habit this species resembles most P. Unalaschensis, but the 
sepals and petals are narrower and the spur is almost twice as long. 
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California: Mountains east of San Diego, 1850, C. C. Parry 
(Mex. Bound. Surv., type in herb. Columbia Univ.) ; Plumas 
county, 1875, Mrs. Austin. 

Washington: Nesqually River, 1838-42, Wilkes Exp., 146, 
in part. 

5. Piperia multiflora sp. nov. 
Montolivaea elegans Rydb. Mem. N. Y. Bot. Garden, 1 : 106, 
in part as to specimen cited. 1900; not Reichenb. 1881 ; Piperia 
elegans Rydb. Bull. Torr. Club, 28: 270, in part. 1901. 

Stem stout, 4-6 dm. high, 3-4- 
leaved only near the base : basal leaves 
oblong, oblanceolate or obtuse or 
acutish, 1-1.5 dm. long, 2-3 cm. wide, 
withering at anthesis ; lower stem 
leaves lanceolate, acute ; upper stem 
leaves much reduced and bract-like, 
lanceolate or linear-lanceolate, scat- 
tered, attenuate, 1-2 cm. long : spike 
very dense, 1-2 dm. long; bracts 
linear-lanceolate, almost equalling the 
flowers : these greenish -white, spread- 
ing, about 1.5 cm. long: upper sepal 
lanceolate, acute, 4-5 mm. long ; lateral 
sepals and petals linear-lanceolate, acutish or obtuse ; lip almost 
linear, obtuse, only slightly hastate at the base, about 6 mm. 
long; median ridge very low; spur 15-18 mm. long, filiform, 
not clavate. .(Fig. 30.) 

This species is perhaps nearest related to P. elegans, differing 
however in the dense spike, the spreading flowers, and narrow 
petals and sepals. 

Washington: Gray's Harbour, 1838-42, Wilkes Exped. f 194 
(type in herb. Columb. Univ.); Cascade Mountains, 1882, Brande- 

gee* 475- 

Montana: Mission Range, 1883, W. M. Candy, joy. 
California : Monterey, Wm. Rich. 




Fig. 30. 



6. Piperia elegans (Lindl.) Rydb. Bull. Torr. Club, 26 : 270 

in part. 1901 

Platanthera elegans Lindl. Gen. & Sp. Orchid. PI. 285. 1835 ; 
Montolinaea elegans Rydb. Mem. N. Y. Bot. Gard. 1 : 106, in 
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part, as to synonym. 1 900 ; not Reichenb. 1 88 1 ; Piperia elongata 
Rydb. Bull. Torr. Club, 28: 270. 1901. 

Stem slender, strict, 4-7 dm. high : tuber ellipsoid, about 2 cm. 
long, 1 cm. in diameter : basal leaves 2 or 3 ; blades lanceolate or 
oblanceolate or rarely oval, acute or 
obtuse, 8-15 cm. long, 1-3, sometimes 
even 5 cm. wide ; stem-leaves much re- 
duced, lanceolate, acuminate, 5-10 mm. 
long : spike long and usually lax, 1 . 5-3 
dm. long ; bracts lanceolate, acuminate, 
from half to fully as long as the flowers : 
these greenish-white, about 1 cm. long : 
sepals about 5 mm. long; the upper 
lanceolate, acute ; the lateral ones 
linear-oblong or lanceolate, obtuse: Fig. 31. 

petals lanceolate, acute ; blade of the 

lip broadly or ovate-lanceolate, slightly hastate and truncate at 
the base ; median ridge rather indistinct ; spur filiform, 10-1 2 mm., 
about two and a half times as long as the lip and longer than the 
ovary. (Fig. 31.) 

Type: "In America borcali occidentali, Douglas (liab. s. sp. 
conim. Soc. Hort.)." 

British Columbia: Vancouver Island, 1887, John Macoun. 

Washington: W. Klickitat county, 1885, W. N. Suksdorf. 

Oregon: Grave Creek Hills, 1887, Thomas Hoivell ; 1871, 
Elihn Hall, 506. 

Idaho: Priest Lake near lower end, 1900, D. T. MacDougal, 
168 ; Priest River valley, 134; Kootenai county, 1887, J. H. 
Sandberg ; Wiessner's Peak, 1892, Sandberg, MacDongal & 
Heller , 384 (broad leaved). 

California: Santa Lucia Mountains, 1898, R. A. Plaskett, 
167 ; 1872, Mrs. Bancroft. 

7. Piperia longispica (Durand) 
Gymnadenia longispica Durand, PI. Pratten, 101. 1855. 
Stem stout, 3-7 dm. high, more or less leafy below : tuber 
ellipsoid, 3-4 cm. long, about 1.5 cm. thick, basal leaves and lower 
stem leaves 2-4, lanceolate, acute, 1-1.5 dm. long, 2-3.5 cm. wide, 
withering about the time of anthesis : upper stem leaves reduced, 
1-3 cm. long, lanceolate : spike many-flowered, but not dense, 1-3 
dm. long; bracts ovate-lanceolate, .5—1 cm. long, acuminate: 
flowers greenish, about 1.5 cm. long : upper sepal ovate, obtuse, 
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about 5 mm. long ; lateral sepals oblong-lanceolate, obtuse : petals 
broadly lanceolate ; blade of the lip ovate-hastate, distinctly 

auricled, and truncate at the base ; 
spur filiform, two and a half times as 
long as the lip. (Fig. 32.) 

I have not seen the type of Gym- 
nadenia longispica, which was de- 
scribed from a fragmentary specimen 
collected by Pratten, i. e., it consisted 
only of the upper portion without any 
leaves. Durand's species has been re- 
garded as P. Vnalaschensis but this 
cannot be so, for Gymnadenia long- 
ispica was described as having a spur longer than the ovary, 
which throws it out of P. Unalaschensis. As the spike is described 
as long and lax it must have been either P. elegans, P. leptopetala 
or the species described here. As this is the only species with 
broad bracts, the name G. longispica must belong here, unless 
it is a species unknown to me. The only discrepancy is that the 
spur is described as clavate, which is scarcely the case. 

California: Mokelumne River, Mr. Rich ; Monterey, 1850, 
C. C. Parry (Mex. Bound. Surv.) ; Cucamonga Mts., 188 1, 5. B. 
& W. F. Parish, 115J ; Santa Monica range, 1892, H. E. Hassc. 




8. Piperia Michaeli (Greene) 

Habenaria elegans Boland. (Cat. PI. San Franc. 29) ; S. 
Bot. Calif. 2: 133. 1880; not Platanthcra elegans Lindl. 
Habenaria Michaeli Greene, Man. Bay- 
Reg. Bot. 306. 1 894 ; Montoliveia elegans 
Rydb. Mem. N. Y. Bot. Gard. 1 : 106, 
in part as to synonym, 1900; Piperia 
elegans Rydb. Bull. Torr. Club, 28 : 
270, in part as to synonym. 

Stem stout, at flowering time leafless, 
2-3 dm. high : tuber ellipsoid, 2-4 cm. 
long, 1- 1. 5 cm. wide: basal leaves 
elliptic or oblanceolate, about 1.5 dm. 
long, 4 cm. wide, withering before blooming ; stem-leaves 
ous, small and bract-like, lanceolate to ovate-lanceolate, acu 
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1-2 cm. long: spike very dense, 5-15 cm. long: flowers about 
1 cm. long, greenish : upper sepal ovate, about 4 mm. long ; 
lateral ones oblong-lanceolate, obtuse : petals lanceolate, acute ; 
blade of the lip ovate, obtuse, scarcely hastate, obtuse or truncate 
at base ; spur filiform, about two and a half times as long as the 
lip and a third longer than the ovary. (Fig. 33.) 

Type: "Open hills, under oaks, etc., from near Livermore 
southward." 

California: San Luis county, 1886, G. W. Michael; Stans- 
bury Valley, 1876, Harry Edwards ; San Francisco, 1838-42, 
Wilkes Expedition, 1554, in part; " California/' Bolander. 

Washington: Gray's Harbor, 1838-42, Wilkes Expedition, 
1554, in part ; Nesqually River, 146, in part. 

9. Piperia maritima (Greene) 

Habenaria maritima Greene, Pittonia, 2 : 298. 1892. 

Stem stout, 2-3 dm. high, at flowering time leafless : tuber 
almost spherical, 2-2.5 cm. in diameter: leaf -blades oblong, 
obtuse or acute, about 1 dm. long, 
3-4 cm. wide, withering before anthe- 
sis ; stem leaves reduced and bract- 
like, numerous, ovate-lanceolate, acu- 
minate, 1-2 cm. long : spike short and 
very dense, 4-10 cm. long; bracts 
about two-thirds as long as the flow- 
ers : these 10-12. mm. long, white: 
upper sepal ovate, obtuse, about 4 
mm. long ; lateral sepals oblong-lance- 
olate : petals broadly lanceolate ; blade 
of the lip elliptic, obtusish, scarcely fig. 34. 

hastate, somewhat truncate at the base, 
as well as the petals and sepals, white, thin ; spur filiform, about 
2.5 times as long as the lip and longer than the ovary. (Fig. 34.) 

This differs from all the other species in its stoutness and 
white flowers. It resembles most P. Michaeli in habit, the short 
spike, numerous scale-like stem leaves and the absence of root 
leaves at the time of flowering. 

Type : " On dry hills near the sea at Point Lobos, near San 
Francisco." 

California: San Francisco county, 1892 and 1893, Michener 
& Bioletti. 
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CROSS-REFERENCES AND INDEX 



Blephariglottis Raf., 605-6. 
Coeloglossum Hartman. , 605. 
Gymnadenia. , 605-6 

longispica Durand — P. longispica. 
Gymnadeniopsis Rydb., 605-6. 
Habenaria Willd., 605. 

borealis Cham. = L. borealis. 

— (3 viridiflora Cham. — L. viridi- 
flora. 
brevifolia Greene = L. brevifolia. 
Cooperi S. Wats. = P. Cooperi. 
dilatata Coult. = L. borealis, 
— Hook. = L. dilatata. 
— Torr. = L. media. 
dilatatiformis Rydb. = L. borealis. 
elegmts Bolander == P. Michaeli. 
foetida S. Wats. = P. Unalaschensis. 
gracilis S. Wats. = L. stricta. 
graminea Spreng. = Plathantheragra- 

minea Lindl. 
hyperborea R. Br. = L. hyperborea. 
— Gray = L. major, L. media, L. 

Huronensis. 
— Rothr. — L. stricta. 
— Wats. = L. viridiflora. 
leucostachys S. Wats. = L. Thurberi, 

L. leucostachys. 
maritima Greene — P. maritima. 
Michaeli Greene = P. Michaeli. 
pedicellata S. Wats. = ?. 
saccata Greene — L. stricta. 
Schischmareffiana = P. Unalaschensis 
sparsiflora Wats. =-. L. sparsiflora. 
stricta Rydb. = L. stricta. 
Thurberi A. Gray — L. Thurberi. 
Unalaschensis Wats. = P. Unalas- 
chensis. 
Herminium., 633. 

Unalaschense — P. Unalaschensis. 
Limnorchis Rydb., 606. 
Arizonica Rydb., 629. 
Behringiana Rydb., 620. 
borealis (Cham.) Rydb., 621. 
brachypetala Rydb., 616. 
brevifolia (Greene) Rydb., 631. 
convallariaefolia ( Lindl. ) Rydb. . 
628. 



Limnorchis Rydb. 

dilatata (Pursh) Rydb., 622. 

— LINEARIFOLIA Rydb., 623. 

dilatatiformis Rydb. = L. borealis. 
ENSIFOLIA Rydb., 629. 
foliosa Rydb., 622. 
fragrans Rydb., 623. 
gracilis (Lindl.) Rydb., 627. 

GRAMINIFOLIA Rydb., 627. 

Huronensis (Nutt. ) Rydb., 619. 
hyperborea ( L. ) Rydb., 620. 
hyperb >rea Rydb. = L. viridiflora, L. 

major. 
LAXIFLORA Rydb., 630. 

LEPTOCERATITIS Rydb., 624. 

leucostachys (Lindl.) Rydb., 625. 
— robusta Rydb., 626. 

major (Lange) Rydb,, 617. 

media Rydb , 618. 

purpurascens Rydb., 615. 

sparsiflora (S. Wats. ) Rydb., 631. 

stricta (Lindl.) Rydb., 614. 

Thurberi (A. Gray) Rydb., 624. 

viridiflora (Cham.) Rydb., 616. 
Lysiella Rydb., 606. 
Montolivaea Reichenb., 635. 

elegans Reichenb., 639. 

elegans Rydb. = P. elegans, P. mul- 
tiflora, P. Michaeli. 

Unalaschensis Rydb. = P. Unalas- 
chensis. 
Orchis L., 605. 

dilatata Pursh = L. dilatata. 

dolichorhiza = ?., 608. 

Huronensis Nutt.= L. Huronensis. 

hyperborea L. = L. hyperborea. 

Koenigii Retz. = L. hyperborea. 

ROTUNDIFOLIA Pursh., 605. 

Perularia Lindl., 605. 
Piperia Rydb., 632. 

Cooperi (S. Wats.) Rydb., 636. 

elegans (Lindl.) Rydb., 638. 

elegans Rydb. = P. multiflora, P. 
Michaeli. 

elono-ata Rydb. — P. elegans. 

lancifolia. Rydb., 637. 

leptopetala Rydb., 637. 
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Piperia Rydb. 

longispica (Durand) Rydb., 639. 
maritima (Greene) Rydb., 641. 
Michaeli (Greene) Rydb., 640. 

MULTIFLORA Rydb., 638. 

Unalaschensis (Spieng. ) Rydb. 638. 
Platanthera Rich., 605. 

convallariaefolia Lindl. = L. conval- 

lariaefolia. 
dilatata Beck =z L. Huronensis, L. 
dilatata. 
— Lindl. = L. borealis, L. dilatata. 
— Torr. = L.] major, L. dilatata. 
gracilis Kraenzlin = L. stricta. 

— Lindl. = L. gracilis. 
graminea (Spreng. ) Lindl., 627. 
graminea Lindl. = L. graminifolia. 
foetida Geyer=P. Unalaschensis. 
Huronensis Lindl. =rL. Huronensis. 
hyperborea Lindl. = L. hyperborea. 
— a gennina Kraenzlin =L. hyper- 
borea, L. viridiflora, L. major, 
L. media. 



Platanthera Rich. 

— ft convallariaefolia Kraenzlin = 

L. convallariaefolia. 
— ft major Lange — L. major. 
— 7 dilatata Kraenzlin = L. dila- 
tata, L. Huronensis, Habenaria 
pedicellata S. Wats., P. Coop- 
eri, L. graminifolia, and L. 
borealis. 
— y leucostachys Kraenzlin = L. 
leucostachys, L. brevifolia, 
Platanthera Gh iesbrechtiana 
Rich. & Gal., L. sparsiflora, 
L. Thurberi, L. ensifolia. 
Koenigii Lindl. = L. major. 

— ft dolichorhiza Lindl. — Orchis 
dolichorhiza ■— ?. 
leucostachys Lindl. ■=. L. leucostachys. 
Schischmareffiana = P. Unalaschen- 
sis. 
stricta Lindl. = L. stricta. 
Unalaschensis Kraenzlin = P. Una- 
laschensis. 



